DHBD_Rs) and 2,3-dihydroxybenzoic acid decarboxylase from Aspergillus oryzae (2,3-

DHBD_Ao)
Lyophilized E. coli cells containing the corresponding overexpressed enzyme (1 g) were rehydrated in lysis buffer (10 mM imidazole, 10 mL) for 30 min at 30 °C with 120 rpm. After ultrasonication (30% amplitude, 1 sec pulse, 4 sec pause, 5 min overall time) on ice, the cells were centrifuged (10 min at 4 °C with 18 000 rpm) and the supernatant was filtered (0.45 µm filter). For purification a HisTrapFF column with Ni-NTA matrix was used. After combining the fractions with the highest enzyme concentration (determined via Bradford assay) the fractions were centrifuged in a Vivaspin 20 (30 kDa) for 30 min at 4 °C with 4000 rpm. The purified enzymes were used for the biocarboxylation after a buffer salt exchange with a PD10 desalting column in the TRIS-HCl buffer 50 mM, pH 7.5. The overexpression of the gene was analyzed via SDS-PAGE ( Figure S1 ). Figure S1 . SDS-PAGE analysis of a) purified 2,6-DHBD_Rs and b) purified 2,3-DHBD_Ao.
2.
Sparkling water study 
Sparkling water analysis
Sparkling water screening
For biotransformations with sparkling water as reaction medium lyophilized whole cells (30 mg, E.
coli host cells containing overexpressed 2,3-DHBD_Ao) were rehydrated in sparkling water (900 µL of Sicheldorfer ® , Vöslauer ® ). The substrate 1 [10 mM final concentration, dissolved in 50 µL ESI 3
MeOH (5% v/v)] was added to the enzyme solution (1 mL final volume) which was transferred into a glass vial. The vials were tightly sealed with screw caps and were shaken for 24 h at 120 rpm and 30 °C. 
Time study
Lyophilized whole cells (90 mg) were rehydrated in TRIS-HCl buffer (2850 µL, pH 9.0, 100 mM) and substrate 1 (10 mM final concentration) was added to the enzyme solution (3 mL final volume).
The pressure reactor was tightly sealed and the reaction mixture was stirred at 50 rpm and 30 °C for 0, 1, 4, 24, 30 and 48 h. 
Evaluation of buffer system
In order to achieve higher conversions, the buffer system was changed from a P i buffer 100 mM, pH 5.5 to a TRIS-HCl buffer 100 mM, pH 9.0 (20 bar CO 2 , 30 °C, 50 rpm, 24 h). Table S1 . pH study using TRIS-HCl buffer (100 mM, pH 9.0) and phosphate buffer (100 mM, pH 5.5) under 20 bar CO 2 with the model substrate resorcinol (1) and 2,3-DHBD_Ao.
buffer system conversion [%]
Phosphate buffer, pH 5.5, 100 mM 19 TRIS-HCl buffer, pH 9.0, 100 mM 58
High-resolution MS
500 µL of purified enzyme (2,6-DHBD_Rs) was treated under CO 2 pressure (50 bar) for 24 h at 30
°C and 50 rpm in the pressure reactor in the absence of substrate. The final protein concentration was defined via Bradford assay and the sample was diluted with TRIS-HCl buffer (50 mM, pH 7.5)
to a final concentration of 1 mg mL -1 . As reference the native purified enzyme was used. Calculations of kinetic parameters for the high pressure stopped-flow measurements were done with 0.5 µM enzyme and 0 -750 µM 2,6-dihydroxybenzoic acid (2a) as substrate ( Figure S5 and Figure   S6 ). 
CO 2
The atom economy of all carboxylation methods are summarized in Table 1 (main paper).
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